Short communication: Genetic differences between New Zealand and North American dairy cows alter milk production and gluconeogenic enzyme expression.
Continuous selection of dairy cows for production traits may alter the regulation of metabolic pathways. High-producing North American (NA) cows produce more milk and have a larger degree of somatotropic axis uncoupling than less intensively selected New Zealand (NZ) cows. The objective of this study was to determine if production-based selection priorities (i.e., NA cows) have altered the regulation of the gluconeogenic pathway relative to selection priorities based on production traits (i.e., NZ cows). In this study conducted in New Zealand, NZ (n=27) and NA cows (n=27) were monitored from 1 wk before calving to 12 wk post-calving. Cows were pasture-fed and supplemented with 0, 3, or 6 kg of concentrate DM/d. Liver biopsy samples were collected at 0, +1, and +4 wk relative to calving (WRTC) for mRNA analysis. Milk production of NA cows was greater during wk 5 to 11 postpartum and concentrate supplementation increased milk production for both NA and NZ cows. No genotype (NA vs. NZ) by diet interaction occurred for blood glucose, NEFA, or insulin. Expression of pyruvate carboxylase (PC) mRNA was increased at +1 and +4 WRTC compared with 0 WRTC (3.04 and 2.42 vs. 1.25±0.13 arbitrary units, respectively: mean ± standard error of the means) and expression of cytosolic phosphoenolpyruvate carboxykinase mRNA was increased at +4 compared with calving and +1 WRTC (4.78 vs. 2.18 and 2.48±1.41 arbitrary units, respectively). Expression of PC mRNA tended to be greater in NZ cows and tended to decrease with concentrate supplementation in both NZ and NA cows. The responses of NZ and NA cows to the transition to lactation and concentrate supplementation appeared to be similar; however, NZ cattle had a higher basal expression of PC.